Regulatory Role for Growth Hormone in Statural Growth: IGF-Dependent and IGF-Independent Effects on Growth Plate Chondrogenesis and Longitudinal Bone Growth.
It was initially thought that the growth-promoting effects of GH were exclusively mediated by liver-derived Insulin-like Growth Factor-I (IGF-I). Subsequent studies demonstrated that GH promotes IGF-I synthesis and activity in other organs and in the growth plate. GH has also IGF-I-independent growth-promoting effects. In Igf1 null mice, high circulating GH levels may be responsible for normal chondrocyte proliferation. Furthermore, tibial growth is reduced more in Ghr null mice than in Igf1 null mice, while the body of mice lacking both Ghr and Igf1 is smaller than that of mice lacking Igf1 or Ghr. The increased IGF-II expression in the growth plate in Igf1 null mice suggests that the IGF-I-independent effects of GH may be mediated by IGF-II. The effects of Igf1 receptor (Igf1r) gene deletion in chondrocytes indicate that GH may promote growth directly at the growth plate even when the local effects of IGF-I and IGF-II are abrogated.